Abstract-Taking into account the impact of the proportion of industrial structure on the energy consumption of transportation industry, the gray correlation degree theory is applied to analyze the relationship among the energy consumption of the transportation industry in Hebei Province, the first, second and third industries, and the gray prediction GM (1,1) . The model predicts the energy intensity of the transportation industry and other industries in Hebei Province in the next five years, and puts forward corresponding suggestions for the development of low-carbon transportation in Hebei Province.
I. INTRODUCTION
China promises that by 2030, CO2 emissions from GDP will fall by 60%-65% compared with 2005, Energy consumption directly affects carbon emissions [1] . Hebei Province, as an important province for the coordinated development strategy of Beijing-Tianjin-Hebei, is facing the requirements of low-carbon development while continuously promoting coordinated economic development . The "13th Five-Year Plan for Energy Conservation in Hebei Province" released in 2017 pointed out that in order to achieve the goal of controlling the total energy consumption of the province in 2020 to 327.85 million tons of standard coal, the energy consumption per 10,000 yuan of GDP will fall by 17%. The transportation industry is an industry with high energy consumption and high carbon emissions. In 2016, the total energy consumption of the transportation industry in Hebei Province reached 12.86 million tons of standard coal, accounting for 4.3% of the total energy consumption in Hebei Province. Therefore, how to reduce the energy consumption and carbon emissions of the transportation industry is a major problem facing the realization of low-carbon development in the transportation industry in Hebei Province.
II. GREY CORRELATION ANALYSIS
Taking the industrial structure of Hebei Province as a large system and the transportation industry as a subsystem [2] , the total energy consumption of the transportation industry in Hebei Province is selected as the reference series of correlation analysis, and the total production of the first, second and third industries in Hebei Province is occupied. The proportion of the value is used as a comparison sequence to calculate the degree of correlation between the two, and to explore the adaptive relationship between the energy consumption of the transportation industry in Hebei Province and the industrial structure.
As shown in Table I , the data of Hebei Province's GDP, the added value of primary, secondary and tertiary industries and energy consumption were selected from 2008 to 2017. The data in Table I is the basis for correlation analysis and energy intensity prediction. 
A. Calculation of grey correlation
Step 1: The total energy consumption of transportation industry in Hebei Province was selected as the reference sequence, and the ratio of the primary, secondary and tertiary industries in Hebei Province to the regional GDP was used as a comparison sequence.
Step 2: The original data of each sequence is processed, and the data is processed by the mean method. The mean method is as follows:
Step 3: calculate the correlation coefficient. The calculation formula of the correlation coefficient is as follows Step 4: Calculate the gray correlation degree. Calculate the mean value of the correlation coefficient between the comparison sequence and the corresponding element of the reference sequence, that is:
According to the formula of gray correlation degree, the gray correlation degree between the proportion of the primary, secondary and tertiary industries in Hebei Province and the energy consumption of the transportation industry in 2008-2017 is r1=0.665, r2=0.667, respectively. r3=0.750, the degree of relevance is r3>r2>r1, which is the proportion of the tertiary industry>the proportion of the second industry>the proportion of the first industry.
B. Grey correlation analysis
It can be obtained from the results, the gray correlation degree between energy consumption of transportation industry and the proportion of tertiary industry is the largest, the value is 0.750; the second is the proportion of secondary industry. The gray correlation degree is 0.667; the last is the proportion of the first industry, and the gray correlation degree is 0.665. The proportion of the tertiary industry has the highest correlation with the energy consumption of the transportation industry. It shows that during 2008-2017, the energy consumption of the transportation industry in Hebei Province has the greatest effect on the economic output of the tertiary industry, and also reflects the traffic from the side. The transportation industry itself is part of the tertiary industry. The difference in the gray correlation degree between the proportion of the secondary industry and the proportion of the primary industry is not significant, indicating that Hebei Province has been committed to industrial restructuring in recent years and has achieved initial results.
From the perspective of overall development, the correlation between the energy consumption of transportation industry in Hebei Province and the proportion of the three industrial structures is strong, and the correlation degree is above 0.65, indicating the energy input of the transportation industry in Hebei Province and the three industries. There is a strong correlation between economic output, which shows that the transportation industry has played a fundamental role in the development of national economy in Hebei Province. Therefore, in order to realize the low-carbon development of the transportation industry in Hebei Province, it is necessary to play a joint role from the three factors of the primary industry, the secondary industry and the tertiary industry.
III. ENERGY INTENSITY PREDICTION

A. Calculation of energy intensity
Energy intensity can be used to measure the energy comprehensive utilization efficiency of different industries and the dependence of different industries on energy [3] . The higher the energy intensity, the higher the energy consumed by the industrial output per unit of GDP, the general energy consumption and the economy. The ratio of the output is used to calculate the energy intensity, and the energy intensity is set as follows:
Among them, E represents the energy consumption of various industries, G stands for economic output. According to Table I data and formula (4), the energy intensity of the first, second and third industries and transportation industry in Hebei Province are shown in Table II . Hebei Province has actively responded to the national call for industrial upgrading and development of energy-saving and emission reduction technologies. The energy intensity of the secondary industry and the energy intensity trend of the whole industry are roughly the same, showing a trend of decreasing year by year. The secondary industry is an industry with high energy consumption. The decline in energy intensity indicates that Hebei Province has responded to national policies and has made initial progress in industrial restructuring. The energy intensity of the primary industry and the tertiary industry showed a steady downward trend, while the energy intensity of the transportation industry showed a fluctuating trend, and the overall trend is declining.
B. Energy Intensity prediction
Use the "trend line" option in the EXCL file to fit the trend line of energy intensity in various industries. After exponential, logarithmic, moving average, polynomial, power, and linear trends, the energy intensity of various industries in Hebei Province was discovered. Showing a downward trend in the index.According to the relevant research literature [4] , Exponential function model is used to express the development trend of energy intensity in different time series of various industries in Hebei Province. That is:
Where  is the energy intensity, k is a constant, a is the rate of decline, and t is time.
According to the trend of the energy intensity of various industries in Hebei Province with the change of time series, the gray prediction model is used for forecasting [5] . According to the energy intensity data of each industry in Table II, the energy intensity change of the transportation industry is taken as an example to establish GM (1,1) model.
The GM (1,1) model can be used to derive the functional relationship between the energy intensity of the transportation industry in Hebei Province over time. At the same time, the raw data and the predicted data are analyzed and the residuals are tested to obtain a data comparison table, as shown in Table III 

By calculating the accuracy of the model, it is found that the average relative error is controlled within 5%, and the accuracy of the model is above 95%, indicating that the accuracy of the model is relatively high.
Bring t=11,12,13,14,15 into the energy intensity prediction model of various industries in Hebei Province, and obtain the predicted values of energy intensity of various industries in Hebei Province in the next five years as shown in Table IV:   TABLE IV The results of energy intensity forecast for various industries in Hebei Province in the next five years show that maintaining the current state of development, the energy intensity of various industries in Hebei Province will decline year by year in the next five years. The decline in energy intensity indicates that the same energy consumption in various industries can produce more GDP, but the rate of decline in energy intensity is very small, with the rate of decline in energy intensity in the transportation industry being the smallest. Therefore, Hebei Province should vigorously develop other energy conservation and emission reduction policies and reduce energy consumption in the transportation industry on the premise of maintaining current economic policies.
IV. CONCLUSION AND SUGGESTION
This paper analyzes the relationship between energy consumption and industrial structure of transportation industry in Hebei Province, and forecasts the energy intensity of various industries in Hebei Province in the next five years. According to the statistics of the International Energy Agency (IEA), China's transportation industry has relatively high energy consumption. It has ranked second in energy consumption in various industries for many years, accounting for 10%-20% of total energy consumption [6] . The growth of transportation energy consumption will also lead to The increase in CO2 emissions from transportation, so Hebei Province needs to vigorously implement energy conservation and emission reduction in the transportation industry in the future economic development and competition. The following recommendations are made for this article:
(1) Strengthen the adjustment of industrial structure and promote the development of the tertiary industry in Hebei Province. Through the calculation of the gray correlation degree in the previous article, the energy consumption of the transportation industry in Hebei Province has the greatest correlation with the proportion of the tertiary industry. Therefore, during the "13th Five-Year Plan" period, Hebei Province should vigorously optimize the industrial structure and promote the tertiary industry and high-tech. The development of the technology industry.
(2) Promote the use of public transportation and new energy vehicles, and reduce the travel rate of private cars. It is possible to gradually implement the carbon emission tax for private cars, increase the parking standards for parking in Hebei Province, and increase fuel taxes to reduce the number of private cars. At the same time, implement limit measures to reduce the travel rate of private cars; Provide convenient transfer service and preferential fare policy to encourage passengers to travel by public transportation.
(3) Formulate and implement energy use standards for the transportation industry, match carbon emission standards and energy consumption limit standards with models with different energy consumption standards, and implement different vehicle and vessel tax, fuel consumption tax, vehicle purchase tax and other charging standards to promote The application of energy-saving cars.
